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(71) We, C. CONRADTY, of 
Postfach 480, 8500 Nurnberg 1, Federal 
Republic of Germany, a Company of the 
Federal Republic of Germany, do hereby 
declare the invention, for which we pray 
that a patent may be granted to us, and the 
method by which it is to be performed, to 
be particularly described in and by the 
following statement: — 

The present invention is concerned with 
a section, provided with a screwthreaded 
socket to receive a nipple, of a graphite 
electrode for arc furnaces with an 
oxidation-resistant . protective coating, 
which coating has a higher specific 
conductance than graphite. 

Electrodes of this type have been 
described, for example, in Federal 
Republic of Germany Patent Specification 
No. 2,040,511 and in British Patent 
Specification No. 1,026,055. The protective 
coating reduces the oxidation of the 
electrode graphite to a small amount. By 
using coated electrodes instead of uncoated 
electrodes, it is possible to operate- arc 
furnaces with electrodes of smaller 
diameter and to achieve overall a 
considerable reduction in the electrode 
consumption per ton of steel produced in 
the arc furnaces. 

The protective coatings which are 
employed technically nowadays also possess 
a very good electric conductivity. The total 
ohmic resistance of the coated electrode at 
ambient temperature is approximately half 
as great as that of the uncoated electrode. 
Thus, the electrode can also be 
considerably more heavily loaded 
electrically, because approximately 40% of 
the current flows in the almost metallically 
conductive protective coating. 

For example, an uncoated graphite 
electrode of 45.7 cm. diameter can be 
loaded with 44,000 A, i.e. 26.8 A/cm z , which 
corresponds to the conditions of "ultra high 
power" operation. With a coated electrode, 
on ihe other hand, under the same 
conditions the graphite is only subjected to 



a load of 18.3 A/cm 2 , i.e. as in normal 
operation. 50 

Electrical overloading of the graphite is 
disadvantageous due to overheating of the 
electrode and hence intensified oxidation 
and premature attainment of the thermo- 
mechanical load limit. Cracks and fractures 55 
are the result. 

However, it is noticeable, when using 
coated graphite electrodes in arc funaces, 
that serious difficulties arise in the region of 
the joints between the electrode sections; 60 
which manifest themselves as an increased 
rate of fracture of the screwthreaded 
sockets of the electrodes. 

We have now found that the cause of 
these socket fractures in the case of 65 
graphite electrodes provided with a 
protective coating is due to the fact that the 
protective coating is interrupted at the 
joints between the electrode sections, so 
that the current there flows through the 70 
electrode graphite, causing the joint to 
become over-loaded and resulting in 
cracking and peeling in the sockets. On the 
electrode and faces in close contact, a 
current loading of approximately 40—42 75 
A/cm 2 occurs. v 

It is, therefore, an object of the present 
invention to eliminate the cause to these 
cracks and fractures of the electrode 
sockets by reducing the current density in 80 
the graphite in the region of the nipple 
joint. 

Thus, according to the present invention, 
there is provided a section, provided with a 
screwthreaded socket to receive a nipple, 85 
of a graphite electrode for arc furnaces with 
an oxidation-resistant protective coating, 
which coating has a higher specific 
conductance than graphite, wherein, apart 
from the screwthreaded socket, the 90 
protective coating covers the whole of the 
surface of the section, including the end 
faces thereof. 

Since many coatings become viscously 
plastic above 600° C. and particularly above 95 
about 800°C. (cf. Federal Republic of 
Germany Patent Specification No. 



1, 615,404), an almost ideal electric contact 
is obtained between the end faces 0 f the 
sect.ons. so that the current now mainlv 
nows. without difficulty, through the 
5 protective coating of the electrodes"even at 
the joints of the electrodes 

sheet me. C M f e ° f eleclrodes provided with 
sheet me al covers, even apart from self- 
baking eleclrodes, it is known to S 
10 together the sheet metal coverTa" the join ts 
of the electrode sections (see French Patent 
Specification No. 977,067). It is also known 
£5 r ? eCt I" 6 Surface of *te«rod« aga°ns" 
15 co^fnl° n H y lm P re g"ation instead of by 
15 coating However, by this means the 

E? 1 '-? ad Capa ^' ty 0f the e'ecTrode is not 
increased as much as it is bv providing an 
appropriate coating of good c'onducS If 

20 nr J?l PrCgnat ' 0n is P erf ormed by dipping 
20 or w,th vacuum and pressure (see German 

No m 92 093) XT? 0 Pate nt.SpecSon 
i^o. vi.Wi), then it automat callv extern* 
over the entire surface of the electrode 
25 S R eCt, °K n i^ F i- n ^>' h is known (see Federal 
5o PUb ' C 79°S m?T Pate « SpecificatTon 
el?rtrhl: ' l 2) to Provide hollow 
electrodes with a coat ng in order to 

l , heir ««»-tightne« and 
30 m?rfi ^r e ,K USly to . Provide sealing rings 
SSrf r.° f lh r m . ate, ; ia, of the coating « the 
end faces of the electrode sections 

Protective coating made of aluminium 

JSffbS^aS foundto be iSSSS 

suitao e. Such coatings consist of 

60 -; 75O ° aluminCm and 
cirtafn U ^' n ' um .^«de, silicon carbide and 
certain other minor additions. 
. The resistance or the protective coatfna 

40 'L Pr ,^? bly - HS loW 38 PO»ibIe a spec ific 
40 electrical resistance of 0.07-0. 10 Q/mmVm 
having been found to be suitable 
for ?h/ VC a,s °. found that it is preferable 
n/ n J s P ec ! f,c conductance of the 
45 P h?g7ap V hi, C e 0aUng '° be ^terthan that of 
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„„! he accompanying drawing illustrates 
graphite electrode sect on (I), shown in 
coating (2) which, accord ng to the Dresent 
of tht ( . 3) \ co y, ers tne w hole of the surface 

SS'tSffi* 8 sect,on - inc,uding the end 

WHAT WE CLAIM IS:— 

'• A section, provided with a 
screwthreaded socket to receive a nipple 
of a graphite electrode for arc furnace? with 
an oxidation-resistant protective coatTng. 
which coating has a higher specific 

fr 0 om UC t h nCe tha " g: a Phite,iherein P , apart 
Irom the screwthreaded socket the 
pro ective coating covers the whole surfacl 

Uiereof. ° n ' ' nC,Uding the end 

wheret Ml 11 ™ , acc ? rdin S to claim I, 
wnerein the protective coating consist* 
mainly of aluminium, together with Sr 
amounts of oxides and cirbides 

4. A section according to anv of the 
preceding claims, wherein the spec fie 
conductance of the protective coatin* u 
greater than that of the graphite 8 " 

3. A section according to claim i 
substantially as he^nbcfo^&rtW and 
Sing'/ 6 "" 06 t0 th€ "companyiS; 

VENNER, SHIPLEY & CO 
Chartered Patent Agents, " 
Rugby Chambers, 
2, Rugby Street, 
London, WON 3QU 
Agents for the Applicants 



COMPLETE SPECIFICATION 

This drawing is a reproduction of 
the Original on a reduced scate. 
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